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1 
.This 'invention relates to improved sheet ma- 
erlals and more particularly fo coated and 
laminated sheet materials for packaging. 
Many sheet materials have been developed for 
packaging which have a film of material either 
superflcially adhered to the surface of a base 
sheet of paper, paper board, foil, regenerated 
cellulose, sheet metal, or the like, as a coating, 
or lntercalated between two or more layers of 
any of such flexible base sheet as a laminant. 
The film has certain physical properties which 
alone or combined with properties of the base 
sh .eet provide a sheet material with certain func- 
tional characteristics. In packaging, for example, 
one of the most common films in use as a coating 
or a laminant are those comprised primarily of 
wax. Thewax film provides a moisture and 
moisture vapor barrier, which makes the sheet 
material extremely useful in food packaging, and 
in other types of pàckaging where moisture is 
detrimental.. 
Wax coatings and laminant have comprised 
parafln and microcrystalline waxes alone or in 
combination with wax compatible materials that 
modify the properties of the wax coating or add 
other functional properties fo the sheet material. 
For example, parafln wax coatings have been 
impçved bythe addition of rubber or polyiso- 
butlene. Such coatings are heatealing, flexible, 
stretchable,, etc. Microcrystalline wax which has 
been used widely for laminating simply because 
of it adhesiVeness, has been modifled with ester 
gum, rosin esters, polyethylene, polyisobutylene, 
etc. 
The art has continuously searched for modiflers 
or additives to improve the adhesive and flexing 
properties of wax films, particularly at low tem- 
perature. This latter recluirement has become 
increasingly" important with the growth of the 
frozen food industry. Paper and paper board 
laminatcd with microcrystalline wax will de- 
laminate ai tcmperatures of 10 ° P. fo .50 ° 1., 
dependin on the wax used. Wax additives have 
been" foun which improve the adhesion to some 
degree, but these are usually high cost materials 
and requlre special blending. Flexibility has been 
obtained by adding plasticizers to wax, such as oil, 
but this has been at the sacrifice of seal strength. 
Though low temperature adhesion is particularly 
destrable in laminatcd sheet, it is also desirable 
in wax base coated sheets, particularly where 
the sheet ls heatealed. Frozen food carton 
overwraps are examples of sheets which must re- 
main sealed af low temperature. 
If ls an object of this invention to provide a 
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 sheet material having a wax film, Or wax-base 
film, either as a coating or as a laminant, which 
has imlroved adhesion to the sheet material, 
and still a further object is fo lrovide a film of 
5 improved flexibility, film strength, and seal 
strength larticularly af low temleratures. It is 
a further object of this invention to pr.ovide 
laminatcd sheet materials which will hot de- 
" laminate at temperatures as low as 5 ° F. If is 
10 an0ther object to provide heatealable coated 
sheet having high seal strength at SUCh tem- 
leratures. Other objects and advantages will be 
apparent from the following description of our 
invention. 
15 Sheet materials of our invention have 'a film 
of a hydrocarbon wax which ls substantially non- 
reactive with urea. The-hydrocarbon wax is a 
novel wax of the type disclosed in a COlending 
alllication of inventor, Rumberger SeriaI No. 
20 110,892, flled August 17, 1949. Generally this 
wax is obtained by reacting a paraffin or micro- 
crystalline letroleum wax with urea in the 
presence of a urea solvent to form a urea-wax 
complex with any of the reactive component 
25 of the starting wax. The urea-wax complex ls 
selarated from the nonreactive wax, as by fil- 
tration; thus a novel wax results which is sub- 
stantially nonreactive with urea. This novel wax 
can be applied fo sheet materials by conventional 
30 hot melt coating or waxing methods. These 
waxes are generally believed fo comprise branched 
chain paraffins and cyclic compounds, and are 
substantially free from straight chain paraffins. 
Laminatcd sheet of cellolhane (regenerated 
35 cellulose) of our invention will not delaminate at 
temperatures as low as 5 ° 1 . or even below 0 ° F. 
in some cases. They are flexible af these tem- 
peratures hence do not crack. Cellolhane 
laminated sheet using a wax or wax base 
40 laminant have never been available heretofore 
wnich would hot delaminate and crack af such 
low temleratures. The poor adhesion of waxes 
to impervious sheet such as cellolhane, foil, 
sheet metal and the like, has alwaYs presented a 
45 lroblem which is overcome by our sheet materials. 
The wax films in our sheet materials provide 
as good a moisture and moisture-vapor barrier 
as previously known films, and further provide 
as good a barrier in a flexed sheet as in a fiat 
50 sheet. With lrior sheet materials because of 
the brittleness of the wax film this was never the 
case, particularly af low temperatures. Since 
sheet materials of our invention flnd their great- 
est use as container walls, either in the form of 
55 sealed wrappers, bags, cartons, cans etc. where 
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the 8heets are bent and formed, thls improved 
propertY ls very important. , 
The following speciflc examples wfll illustrate 
the supertor properties .of sheet matertals of our 
invention. 

EXAMPLE 1 

10 

Various mlcrocrystaIIine waxes manufactured 
by the indicated compardes were treated with 
urea and water, In each case the urea-wax ra- 
tio was about 3 parts urea to 1 part wax whlch 
was suflicient to remove all of the reaction wax, 
The amount of water nsed was about 2% based !5 
on the weight of the urea. The wax was flrst 
melted by heating to about 200 ° F.before the urea 
and water were added. The mixture was then 
stirred and held ai about 1V0 ° F. to 1907 F. until 
a white precipitate formed. This was the urea- 20 
reactive wax complex. The mixture was flltered, 
removing thereby the complex and any non 
reacted urea. The nonreactive wax (N-wax) fil-  " 
trate was heated to drive off any water and then 
25 
was ready for coating. 
Two sheets of moisture proof cellophane were . 
laminated with about 15 lbs. per ream (24 x 36-- 
500 sheets) of each type of N-wax by hotmelt ap- 
.plication, as well as each type of wax. 3o 
T.z I 
Flextbtliy and seal srengh o] wax ldmnaed cellohane 

145 
130 
171 
142 
180 
158 
189 
170 

190 
143 

Flexi- 
bility 
oF. 

Seal Strength 
gms. per inch at-- 

95°F. 

13 520 
--2 309 
75 ........ 
--2 285 
97 ........ 
29 440 
1 358 

4 
reactlve material improves the original wax, there 
may be instances where ollly t partial removal 
of the hlgher melting paraflins wlth urea will 
produce an improved wax film as a coating or 
laminant. 
In this regard we have round tha sheet ma- 
terials having wax films wherein N-wax Is an 
additive bave unique and unexpected proper- 
ries. Many sheet materials are coated with par- 
aflln wax having no components melting above 
150 ° F., e. g., bread wrappers, and wax wrapping 
papers. We bave found that a minor portion of 
N-wax added to the paraflLn wax wfll not only 
improve such a sheet as fo flexibility and heat- 
sealing strength, but will also increase the block- 
ing temperature, - 
EXAMPLE 2 
A 25# basis weight sulflte base sheet was coated 
with 4# per ream of paraflin wax modifled with 
10% of the N-wax from Bareco 170/175 used in 
Example 1 which was de-oiled which N-wax bas 
a melting point of 155 ° F. De-oiling was carried 
out by crystallizlng out and separating any wax 
from an ethylene dichloride solution, 1 part wax 
to 10 parts dichlorlde, at 0 ° F. The crystalli .z.a- 
tion was repeated. The coatedsheets were tested 
for blocking temPerature and seal strength and 
the results comPared to a straight paraflin coated 
sheet. 

Descrt.tion of Yield 
Laminant percent 
Quaker State Micro: 
Regular ..................... 
N-wax ............. 70 
Bareco Oil Co.: 
170/75 ReguIar .............. 
N-wax ............. 90 
180/85 Regular ............... 
N-wax ............. 0 
190/95.Regular ..... : ........ 
N-wax .............  30 
Socony-Vacuum Mag- 
nowax: i 
Regular_ =._.: ............. 
N-wax ............. "  

3°F. 45°F. 0°F. 
750 800 
605 970 874 
0 
628 430 20( 
0 ................. 
772 131 4 
759 865 
726 890 17 

TABLE II 
50 Blocln temeraure and seal strength o] wax 
coated sheets 
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In the table the values for flexibility were ob- 
tained by flexing a wax strip 0.03" thick at de- 
creasing temperatures and noting the tempera- 
ture at which the strlp cracked. Melting points 
were determined by A. S. T. M. method D87-42., 
Seal strength is the force in gros. required to sep- 
arate a laminated sheet 1" wide at the tem- 
perature indicated. 
From Table I it is readily apparent that in 
every case sheets ruade from N-wax are superior 
to those ruade from the corresponding commer- 
ciai microcrystalline wax. It is further seen that 
only the sheets laminated with N-waxes bave 
both low .temperature flexibflity and seal 
strength, and hence are superior to sheets ruade 
from the waxes having components reactive with 
urea. Even Magnowax which contains only 
about 14% of material whtch is reactive with urea 
showed a marked improvement in flexibility af ter 
removal of this materlal. 
The N-waxes used in Example 1 were prepared 
by treating the original wax with an excess of 
urea. These N-waxes are therefore character- 
ized by the fact that they are ubstantially free 
from normal paraflns naturally occurrlng in 
micrecrystalline wax some of which would melt 
above '150 ° F. Since, however, removal of any 
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Seal 
Strength 
Description o Coating 
Blocking 
gros. per 
Temp. °F. inch at 
Paraffin ................................... 995 80,-100 
Paraflin plus N-wax ....................... 110-115 170-200 

Where special conditions demand properties 
not present in our sheet materials when nsing 
N-wax alone it can be modifled with conventional 
wax modiflers. For example, the melting point 
65 of the laminant may be raised by adding high 
molecular weight polyisobutylene, rubber, poly- 
ethylene, butyl rubber, and the like. In order to 
take maximum advantage of the improved flex- 
ibility of out N-wax laminated sheet we prefer 
70 to add branched chain polyethylene or polyiso- 
butylene. With these branched chain modiflers 
 we can ge flexibility in our sheet materials at 
temperatures below 5 ° F. and yet have a laminant 
that will not flow af temperatures as high as 
75 150 ° F. 



2,99,130 

5 
Particularly desirable applications for our sheet 
materials are wax coated cartons which are sub- 
ject to refrigeration. Paper milk bottles for ex- 
ample are generally heavily coated with wax to 
prevent leakage. The heavy coating tends to 
break or flaire off under refrigeration causing wax 
flaires to fall into the mille. Bottles made of our 
sheet material, that is sheets coated with N-wax, 
or even a parafiïn wax modifled with N-wax, 
would obviate this problem becanse of the. im- 
proved cohesion and adhesion of the coating as 
evidenced by seal strength. Another use of N- 
wax or such modified parafiïn wax is in maling 
frozen food cartons. So-called "tin cans" are 
lined with wax for certain applications, e. g., beer 
cana Here again tlae low temperature properties 
of our coatings are verY desirable. The improved 
coated sheet of Example 2 is excellent as a bread 
wrapper because of the high blocling tempera- 
ture together with improved seal strength. 
Many other variations .and modifications in 
our sheet material will be obvious to those slilled 
in the art and no limitations are tntended by 
the above examples and illustrations except such 
as are contained in the foilowing claims. 
We claim: 
1. A sheet material comprising a base sheet 
and a superflcial film of wax on said base sheet 
which wax film is substantially nonreactive with 
urea. 
2. A sheet material comprising a base sheet and 
a superficial film .of a  wax, said wax film con- 
sisting of a wax substantially free from normal 
parafflns. 
3. A laminated sheet material comprising at 
least two base sheets and a film of wax inter- 
calated therebeçween which wax is substantially 
nonreactive with urea. 
4. A container wall comprising at least two 
sheets of material adhered together by a film of 
wax intercalated therebetween, which wax is sub- 
stantially free from normal parafiïns. 
5. An improved sheet material for milk bottles 
comprising a paperboard having a superflcial film 
of wax thereon which wax is substantially non- 
reactive with urea. 
6. A laminated sheet material comprising at 
least two sheets of regenerated cellulose alhered 
together by a film of wax substantially free from 
normal parafflns. 
7. A coated sheet material comprising a base 
sheet and a superficial film of a wax compris- 

6 
ing parafln wax fo which has been added a minor 
portion of a wax substantially free from normal 
paraflns. 
8. A container wall comprising a base sheet 
5 having superflcial wax film thereon, said wax film 
comprising a homogeneous wax which is sub- 
stantially free from normal parafrin. 
9. A sheet material comprising a base sheet 
having superflctal wax film thereon, said wax 
10 film comprising a homogeneous wax which is sub- 
stantially free from normal parafln. 
10. A sheet material comprising a base sheet 
and a superflcial m of a wax, said wax film com- 
prising a microcrystalline wax substantially free 
15 from normal paraflns. 
11. A coated sheet material comprising a base 
sheet and a superflcial film of a wax compris- 
ing parafn wax having no components melting 
in excess .of 150 ° F. to whtch bas been added a 
2) minor portion of a de-oiled microcrystailine wax 
substantially free from normal parafns. 
12. A sheet material comprtsing a base sheet 
and a superflcial film of wax, said wax film com- 
prising a mixture of normal and iso-paralnic 
5 wax .components wherein the highest melting of 
said components is iso-parafiïnic. 
13. A coated sheet material comprising a base 
 sheet and a superflcial film of substantially oil- 
free parafiïn wax having no components m,elting 
:9 .in excess of 150 ° F. fo which bas been added a 
minor portion of a microcrystallini wax substan- 
tiaily free from normal parafiïns. 
GEORGE G. RUMBERGER. 
ALFRED M. HEALD. 
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